###### Strengths and limitations of this study

-   To our knowledge, this is the first study profiling correlates of antidepressant use in a cohort of patients receiving treatment in a mental health service setting in the UK.

-   The data included hard to measure variables such as depressive symptoms, derived using text mining algorithms.

-   Focusing on antidepressant data in a 6-month window limited sample sizes for some analyses.

-   The analysis is cross-sectional and causal relationships cannot be inferred from associations observed.

-   The duration of the antidepressant treatment before and during the observation period was not known.

Introduction {#s1}
============

There are standard national guidelines directing antidepressant prescription in secondary care[@R1] (secondary care refers to non-first-line treatment services provided by health professionals to patients who are usually referred by their primary care provider such as general practitioner). British guidelines for the management of depression in secondary care specify that care plans should involve, among other things, the development of a crisis plan that identifies and details management of potential triggers for a depressive episode or a worsening of existing symptoms.[@R1] However, in practice a range of patient and clinician characteristics may influence antidepressant prescription.[@R1] For example, a community-based study of data collected from 10 psychiatrists who offered antidepressant treatment to 1137 patients found that this was influenced by avoidance of side effects, the presence of comorbidities and the presence of specific depressive symptoms such as anxiety, insomnia, fatigue, irritability or increased appetite.[@R3] Supporting these results, studies profiling antidepressant prescriptions have established that patient--clinician relationships, past experiences with medication and patient symptoms can influence antidepressant prescription; however, to date these have been set in primary care.[@R4]

There are few studies investigating factors associated with antidepressant use in a secondary mental healthcare setting,[@R8] where antidepressant use is common, although more frequently in cases where first-line treatment has been ineffective or is complex for other reasons.[@R10] The limited availability of secondary mental healthcare (compared with primary care) data for research,[@R11] has presented wider challenges for the identification of treatment receipt and response,[@R13] compounded by the limited availability of data on important clinical parameters such as depressive symptoms[@R14] due to variation in clinical recording practices.[@R15] Limited data availability can be countered by novel approaches to information extraction applied to health records databases. For example, natural language processing techniques are being introduced in psychiatric research to help with data extraction on varying levels.[@R16] In a systematic review, Abbe *et al* [@R16] identified 38 studies using natural language processing techniques for psychiatry-related research, including analyses of patient perspectives on diagnosis and treatment, detecting diagnosis based on frequency of use of relevant terms, analyses of medical literature and analyses of psychiatric clinical records. The review emphasised the potential value of text mining but also the unique challenges faced in this field, such as the mentions of emotions and subtle descriptions of personality or characteristics which may indicate symptomatology, the challenge of distinguishing of terms with multiple meanings and the requirement for very large training corpora to achieve robust results.

To the best of our knowledge, there has not been a study profiling antidepressant prescription in the UK, outside of primary care.[@R17] The objective of our study was to investigate whether clinical symptoms (extracted with help of text mining techniques), past antidepressant or other psychotropic treatment or demographic factors are associated with different antidepressant treatment schedules used for depressive disorders in a secondary psychiatric healthcare setting.

Methods {#s2}
=======

The dataset {#s2a}
-----------

The Clinical Record Interactive Search (CRIS) system provides de-identified case note information from the South London and Maudsley (SLaM) National Health Service Trust, a large mental healthcare provider serving a geographical catchment of approximately 1.3 million residents in four South London boroughs (Lambeth, Southwark, Lewisham and Croydon). Electronic health records have been used comprehensively across all SLaM services since 2006. CRIS was established in 2008 to allow searching and retrieval of de-identified[@R19] clinical information for research purposes within a robust, patient-led governance framework and currently houses records on over 270 000 cases.[@R20] The system allows for retrieval of information from de-identified structured and free-text fields

Observation window and inclusion criteria {#s2b}
-----------------------------------------

A 6-month interval from 1 March to 31 August 2015 was selected as the observation period where the type of antidepressant use, defined as single antidepressant use and antidepressants users on two antidepressants (referred to here as binary antidepressant use) represented the main dependent variable. All antidepressant use groups were mutually exclusive as described in the next section. Independent variables (demographic and clinical variables) were extracted over the 12 months prior to the observation window and their associations with antidepressant use within the observation window were analysed.

Patients were included if they received active SLaM care within the 6-month observation interval, and if they had received any of the following clinical diagnoses according to 10th Revision of the International Classification of Diseases (ICD) codes on or before the 31 August 2015: depressive episode (F32), recurrent depressive disorder (F33), dysthymia (F34.1), and/or mixed anxiety and depression (F41.2). Individuals were excluded if they had received any F01--F09 (organic disorders), F20--F29 (schizophrenia-like disorders) or F31 (bipolar disorder) diagnoses. Active care was defined as at least one face-to-face contact with SLaM service within the observation window.

Antidepressant use {#s2c}
------------------

Antidepressant use was ascertained using an algorithm developed in General Architecture for Text Engineering (GATE) software,[@R22] designed to extract data specifically on any medication recorded in free-text fields (eg, case notes, correspondence). Details of the development of this medication extraction algorithm have previously been published.[@R14] For each patient in the final cohort, any antidepressant use (regardless of the duration of use) during the observation window was extracted as a binary variable. The antidepressants for which data were collected comprised the following: (1) tricyclic and tricyclic related---amitriptyline, clomipramine, dosulepin, doxepin, imipramine, lofepramine, nortriptyline, trimipramine, mianserin and trazodone; (2) monoamine oxidase inhibitors isocarboxazid, phenelzine, tranylcypromine and moclobemide; (3) selective serotonin reuptake inhibitors (SSRIs)---sertraline, fluoxetine, citalopram, escitalopram, fluvoxamine and paroxetine; (4) selective norepinephrine reuptake inhibitors (SNRIs)---venlafaxine, reboxetine and duloxetine and (5) Other classes---agomelatine, bupropion and mirtazapine.

The final cohort comprised 1561 patients. The most common mutually exclusive monotherapy antidepressant used within the 6-month window was sertraline (360 patients), followed by mirtazapine (305), citalopram (213), fluoxetine (200), venlafaxine (143), escitalopram (52). The most common mutually exclusive double antidepressant combinations were any one SSRI with mirtazapine (110), any one SNRI with mirtazapine (89) and a combination of any two SSRIs (89). Groups with no antidepressant use data (n=1936) were excluded, as were groups with less than 50 patients (to avoid small cell sizes) and those where algorithms indicated use of three or more antidepressants (n=494). All antidepressant groups were mutually exclusive.

Covariates {#s2d}
----------

Apart from demographic variables, all other covariate data were extracted from data recorded within the 12 months prior to the observation window. Demographic variables were extracted from structured fields, but all other data variables (listed below) were individually extracted using GATE and TextHunter, two text mining software tools which can be programmed to extract data from free-text notes via rules-based and machine learning techniques, respectively. All clinical symptom data variables were extracted using TextHunter.

### Demographic variables {#s2d1}

Ethnic group, age, gender, marital status were extracted from structured fields in the source record. Area-level deprivation was measured from the Index of Multiple Deprivation (IMD) that is derived from 2011 national Census data for each individual address, aggregated to Lower Super Output Areas---geographical units with a mean of 1500 inhabitants. The widely used IMD score combines Census-derived data across multiple domains (income, employment, health, education, barriers to housing/services, living environment, crime) and ranks each area at a national level.[@R23]

### Diagnosis-derived depression severity {#s2d2}

Based on the latest-recorded diagnostic code, depression severity was estimated in three categories---mild, moderate/severe and unspecified. Mild severity included diagnoses of F32.0 mild depressive episode, mild, F34.0 recurrent depressive episode, mild, F34.1 dysthymia and F41.2 mixed anxiety and depressive disorders. Moderate to severe depressive severity included diagnoses of F32.1 moderate depressive episode, F32.3 severe depressive episode with psychotic episode, F32.2 severe depression without psychotic episode, F33.1 recurrent depressive episode, current episode moderate, F33.3 and F33.2, respectively, recurrent depressive episode with and without psychotic episode and F33.8 other recurrent depressive, unspecified. Unspecified severity was defined where there was no specified severity of depression within the ICD-code of depression, such as F32 depressive episode (unspecified severity), other depressive episodes, depressive episode, unspecified, F33 recurrent depressive disorder (unspecified severity), F33.4 recurrent depressive in remission (unspecified severity).

### Past medication/therapy use {#s2d3}

Antipsychotic, benzodiazepine, mood stabiliser and antidepressant use in the preceding 12 months were ascertained, as were the duration of the current treatment episode, any inpatient in the past 12 months, psychotherapy in the past 12 months and referral to improving access to psychiatric treatment (IAPT) services. IAPT services are a nationwide initiative introduced to increase access to psychological treatments for common mental disorders in primary care.

### Clinical symptom data {#s2d4}

As described, bespoke natural language processing algorithms were applied to ascertain symptoms mentioned as present in text fields from the source electronic records. Data on 14 symptoms of depression were extracted on text fields from the preceding 12 months. To avoid small patient groups for analysis, depressive symptoms were categorised into subscales supported by previous results from confirmatory factor analysis on depression scale items (Beck Depressive Inventory-II) in a clinical psychiatric population[@R24] and subsequently supported by other findings[@R25] although with possible variation in factors at older ages.[@R27] Hence the groupings were as follows: Cognitive symptoms: helplessness, worthlessness and hopelessness; Affective symptoms: anhedonia, poor motivation, apathy and low mood; Somatic symptoms: poor concentration, agitation, irritability, low energy, insomnia, poor appetite and anergia. In addition, the presence of psychotic symptoms over the previous 12 months was ascertained from algorithms for hallucinations and delusions. For these symptom groups, in order to minimise false positive occurrences, two or more mentions of symptoms in that domain were classified as a positive instance. Suicidal behaviour was ascertained over the preceding 12 months using natural language processing algorithms for suicidal ideation and suicide attempt.

Patient and public involvement {#s2e}
------------------------------

Patients and public were not directly involved in this study, although all projects using the CRIS data resource are considered and approved by a patient-led oversight committee.[@R19]

Statistical analysis {#s2f}
--------------------

Group differences were analysed using χ^2^ tests for categorical variables, using t-tests or one-way analyses of variance for normally distributed continuous variables and using the Kruskal-Wallis test for non-normally distributed continuous data. Multinomial logistic regression analyses were used to answer the research question. The probability of receiving any of the common antidepressant treatments relative to sertraline (the referent, most used, antidepressant category) was estimated using exponentiated regression coefficients from the multinomial regression which represents relative risk ratios (RRRs). To build a representative model of which correlates predict antidepressant use in secondary care, decisions to include variables in the final model were guided by the association of each variable in an initial model including age and gender as covariates. Variables that did not have any significant associations in age-adjusted and gender- adjusted analysis were not included in the final model. For initial selection based on age-adjusted and gender-adjusted analysis, the significance was set at p≤0.25.[@R28] This was to help minimise (1) exclusion of potentially key covariates and (2) inclusion of p\<0.05 significant estimates occurring by chance. The selected variables were then simultaneously entered in a full model. In the fully adjusted model, significance level was set at p\<0.05 for retaining variables. The correlates retained in the final multinomial regression model were age, gender, past inpatient status, past benzodiazepine use, past antipsychotic use, past mood stabiliser use, past antidepressant use, past psychotherapy and IAPT referrals, past experience of psychotic, somatic, affective and cognitive symptoms; and past experience of suicidal ideation and past suicide attempts. In addition, separate analysis was conducted in those aged 26 and over, on the assumption that different factors may be taken into consideration when considering prescriptions of antidepressants to children, adolescents and young people relative to adults.[@R1]

Any missing values were treated as null values in the analysis as they formed less than 5% of data. As part of sensitivity analysis, and to ensure important variables are not being excluded in the final model, a full multivariable model was analysed and any variables that were statistically and clinically non-significant were then removed from the model. The results from the final models (from the entire cohort analysis and the adult-only cohort) are available in online [supplementary appendix](#SP1){ref-type="supplementary-material"} for comparison.
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Results {#s3}
=======

[Table 1](#T1){ref-type="table"} compares patient characteristics between patients using and not using antidepressants. Groups differed in age, ethnicity and deprivation with patients on antidepressants being older, less deprived and of white background. [Table 2](#T2){ref-type="table"} compares each antidepressant or antidepressant combination group by demographics, referral data, past medication use and past psychological therapy referral. The demographic and clinical differences between the antidepressant groups are statistically significant apart from ethnicity, area-level deprivation and having had a past referral for psychotherapy. Notably, patients receiving fluoxetine were younger, while older patients were over-represented in those receiving a combination of newer antidepressants such as mirtazapine and an SNRI; there were more males receiving mirtazapine than females; most of the antidepressant users were single, and only a minority had recorded non-antidepressant psychotropic treatments or psychotherapy in the past. [Table 3](#T3){ref-type="table"} indicates that the majority of patients had a moderate to severe diagnosis of depression, a large majority of whom were not recorded as having experienced suicidal ideation or attempted suicide in the preceding 12 months. Apart from diagnostic severity and past psychotic symptoms, for all other past depressive symptoms and past suicidal ideation and attempts, the analysis indicated significant heterogeneity across the antidepressant user groups.

###### 

Comparing characteristics between patients receiving or not receiving antidepressants during the 6-month evaluation period (n=3497)

  Patient characteristics                On single or dual therapy antidepressants n=1561   Not on antidepressants n=1936   
  -------------------------------------- -------------------------------------------------- ------------------------------- ---------------------------
  Gender                                                                                                                    
   Female                                1229                                               1295                            ᵡ^2^=0.07, df=1, p=0.80
   Male                                  706                                                759                             
  Mean age                               44.3 years                                         40.1 years                      t=−7.6, df=3908, p\<0.001
  Marital status                                                                                                            
   Single                                1091 (56.3%)                                       1302 (63.4%)                    ᵡ^2^=0.02, df=2, p=0.999
   Married                               456 (23.5%)                                        319 (15.5%)                     
   Other                                 389 (20.0%)                                        434 (21.1%)                     
  Area-level deprivation score tertile                                                                                      
   2.25--22.3 (least deprived)           631 (33.0%)                                        580 (28.7%)                     ᵡ^2^=9.1, df=2, p\<0.05
   22.4--42.3                            1099 (57.6%)                                       1224 (60.6%)                    
   42.4--62.3 (most deprived)            179 (9.4%)                                         215 (10.6%)                     
  Ethnicity                                                                                                                 
   White                                 1220 (63.9%)                                       864 (42.1%)                     ᵡ^2^=10.5, df=1, p\<0.01
   Other                                 716 (36.1%)                                        1191 (57.9%)                    
  Depression severity from diagnosis                                                                                        
   Mild                                  383 (24.5%)                                        460 (28.3%)                     ᵡ^2^=0.007, df=2, p=0.99
   Moderate to severe                    845 (54.1%)                                        845 (48.4%)                     
   Unspecified                           333 (21.3%)                                        379 (23.3%)                     

###### 

Comparison of demographic characteristics, past service use and past psychotropic medication use by antidepressant category

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                         Any one SNRI and mirtazapine\   Any one SSRI and mirtazapine\   Any two SSRIs\   Citalopram\   Escitalopram\   Fluoxetine\   Mirtazapine\   Sertraline\   Venlafaxine\   Total\        Test statistic; p values\*†
                                         n=89                            n=110                           n=89             n=213         n=52            n=200         n=305          n=360         n=143          n=1561 (%)    
  -------------------------------------- ------------------------------- ------------------------------- ---------------- ------------- --------------- ------------- -------------- ------------- -------------- ------------- -----------------------------
  Demographics                                                                                                                                                                                                                  

   Mean age in years (SD)                52.9 (16.6)                     48.6 (18.6)                     34.1 (16.2)      42.7 (15.5)   44.1 (16.3)     33.3 (16.0)   49.2 (18.8)    39.3 (16.8)   48.8 (18.1)    43.8 (18.2)   25.38

   Median age in years                   52                              48                              33               42            44              30            47             38            48             41            \<0.001

   Gender: female                        60 (67.4%)                      65 (59.6)                       64 (71.9)        147 (69)      35 (67.3)       139 (69.5)    138 (45.2)     251 (69.7)    91 (63.6)      990 (63.4)    60.07

   Male                                  29 (32.6%)                      44 (40.4)                       25 (28.1)        66 (31)       17 (32.70)      61 (30.5)     167 (54.8)     109 (30.3)    52 (36.4)      571 (36.6)    \<0.001

   Ethnicity: white                      61 (68.5%)                      69 (62.7)                       49 (55.1)        135 (63.4)    39 (75)         127 (63.5)    176 (57.7)     213 (59.2)    101 (70.6)     970 (62.1)    15.70

   Other                                 28 (31.5%)                      41 (37.3)                       40 (44.9)        78 (36.6)     13 (25)         73 (36.5)     129 (42.3)     147 (40.8)    42 (29.4)      591 (37.9)    0.05

   Marital status: single                34 (38.2%)                      61 (55.5)                       47 (52.8)        127 (59.6)    25 (48.1)       133 (66.5)    169 (55.4)     216 (60)      79 (55.2)      891 (57.1)    df=16

   Married                               31 (34.8%)                      26 (23.6)                       24 (27.0)        40 (18.8)     18 (34.6)       23 (11.5)     72 (23.6)      80 (22.2)     35 (24.5)      349 (22.3)    37.40

   Other                                 24 (27%)                        23 (20.9)                       18 (20.2)        46 (21.6)     9 (17.3)        44 (22)       64 (21)        64 (17.8)     29 (20.3)      321 (20.6)    0.002

  Area-level deprivation score                                                                                                                                                                                                  

   First tertile‡ (2.25--22.3)           29 (32.6%)                      27 (25.5)                       31 (34.8)        62 (29.5)     20 (38.5)       64 (32.3)     82 (27.2)      122 (34.5)    60 (42.9)      497 (31.8)    df=16

   Second tertile                        50 (56.2%)                      67 (63.2)                       44 (49.4)        131 (62.4)    26 (50)         120 (60.6)    184 (60.9)     205 (57.9)    71 (50.7)      898 (57.5)    26.33

   Third tertile (42.3--62.3)            10 (11.2%)                      12 (11.3)                       14 (15.7)        17 (8.1)      6 (11.5)        14 (7.1)      36 (11.9)      27 (7.6)      9 (6.4)        145 (9.3)     0.05

  Referral data                                                                                                                                                                                                                 

   Length of spell: mean years\          0.91\                           0.94\                           0.51\            0.80\         1.04\           0.81\         0.90\          0.73\         1.40\          1561          2.00\
   (SD)                                  (2.45)                          (1.94)                          (0.77)           (2.80)        (1.50)          (1.16)        (1.64)         (1.27)        (3.00)                       0.043

   Past§ inpatient at SLaM: yes          16 (18%)                        24 (21.8)                       16 (18)          18 (8.5)      3 (5.8)         13 (6.5)      32 (10.5)      47 (13.1)     16 (11.2)      185 (11.9)    27.64

   No                                    73 (82%)                        86 (78.2)                       73 (82)          195 (91.5)    49 (94.2)       187 (93.5)    273 (89.5)     313 (86.9)    127 (88.8)     1376 (88.2)   \<0.001

  Past§ medication use                                                                                                                                                                                                          

   Benzodiazepine use: yes               26 (29.2%)                      25 (22.7)                       19 (21.4)        35 (16.4)     11 (21.2)       21 (10.5)     71 (23.3)      55 (15.3)     36 (25.2)      299 (19.1)    28.01

   No, (%)                               63 (70.8%)                      85 (77.3)                       70 (78.6)        178 (83.6)    41 (78.8)       179 (89.5)    234 (76.7)     305 (84.7)    107 (74.8)     1262 (80.8)   \<0.001

   Antipsychotic use: yes                39 (43.8%)                      35 (31.8)                       22 (24.7)        46 (21.6)     18 (34.6)       41 (20.5)     97 (31.8)      92 (25.6)     53 (37.1)      443 (28.3)    32.07

   No                                    50 (56.2%)                      75 (68.2)                       67 (75.3)        167 (78.4)    34 (65.4)       159 (79.5)    208 (68.2)     268 (74.4)    90 (62.9)      1118 (71.6)   \<0.001

   Mood stabiliser use: yes              13 (14.6%)                      7 (6.4)                         5 (5.6)          8 (3.8)       6 (11.5)        10 (5)        19 (6.2)       15 (4.2)      21 (14.7)      104 (6.7)     33.48

   No                                    76 (85.4%)                      103 (93.6)                      84 (94.4)        205 (96.2)    46 (88.4)       190 (95)      286 (93.8)     345 (95.8)    122 (85.3)     1457 (93.3)   \<0.001

   Antidepressant use: yes               82 (92.1%)                      86 (78.2)                       61 (68.5)        132 (62)      41 (78.8)       150 (75)      233 (76.4)     273 (75.8)    114 (79.7)     1172 (75.1)   38.43

   No\                                   7 (7.9%)                        24 (21.8)                       28 (31.5)        81 (38)       11 (21.2)       50 (25)       72 (23.6)      87 (24.2)     29 (20.3)      389 (24.9)    \<0.001
                                                                                                                                                                                                                                

  Past§ psychological therapy referral                                                                                                                                                                                          

   Psychotherapy referral: yes           13 (14.6%)                      18 (16.4)                       11 (12.4)        14 (6.6)      7 (13.5)        22 (11)       29 (9.5)       46 (12.8)     19 (13.3)      179 (11.5)    11.03

   No                                    76 (85.4%)                      92 (83.6)                       78 (87.6)        199 (93.4)    45 (86.5)       178 (89)      276 (90.5)     314 (87.2)    124 (86.7)     1382 (88.5)   0.200

   IAPT referral: yes                    51 (57.3%)                      50 (45.5)                       40 (44.9)        108 (50.7)    27 (51.9)       77 (38.5)     131 (42.9)     181 (50.3)    58 (40.6)      723 (46.3)    17.21

   No                                    38 (42.7%)                      60 (54.5)                       49 (55.1)        105 (49.3)    25 (48.1)       123 (61.5)    174 (57.1)     179 (49.7)    85 (59.4)      838 (53.7)    0.028
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*ANOVA, χ^2^ test, t-tests or the Kruskal-Wallis tests were conducted to test differences between patient groups.

†df=8, unless otherwise specified.

‡Area-level deprivation tertiles (first tertile: least deprived; third tertile: most deprived).

§'Past' refers to the 12 months prior to the observation window.

ANOVA, analysis of variance; IAPT, improving access to psychiatric treatment; SLaM, South London and Maudsley; SNRI, selective norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.

###### 

Comparison of depression diagnostic severity, symptomatology and suicidality by antidepressant category

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                               Any one SNRI and mirtazapine\   Any one SSRI and mirtazapine\   Any two SSRIs\   Citalopram\   Escitalopram\   Fluoxetine\   Mirtazapine\   Sertraline\   Venlafaxine\   Total\        Test statistic; p values\*†
                               n=89 (%)                        n=110 (%)                       n=89 (%)         n=213 (%)     n=52 (%)        n=200 (%)     n=305 (%)      n=360 (%)     n=143 (%)      n=1561 (%)    
  ---------------------------- ------------------------------- ------------------------------- ---------------- ------------- --------------- ------------- -------------- ------------- -------------- ------------- -----------------------------
  Depression severity                                                                                                                                                                                                 

   Depression severity: mild   16 (18)                         22 (20)                         19 (21.4)        33 (15.5)     14 (26.9)       41 (20.5)     57 (18.7)      79 (21.9)     22 (15.4)      303 (19.4)    df=16

   Moderate to severe          49 (55)                         50 (45.5)                       37 (41.6)        91 (42.7)     18 (34.6)       84 (42)       185 (60.7)     165 (45.8)    60 (42)        739 (47.3)    17.44

   Unspecified severity        13 (14.6)                       13 (11.8)                       15 (16.9)        45 (21.1)     9 (17.3)        29 (14.5)     52 (17.1)      59 (16.4)     34 (23.8)      269 (17.2)    0.358

  Past symptoms‡                                                                                                                                                                                                      

   Psychotic symptoms:\        68 (76.4)                       77 (70)                         70 (78.7)        176 (82.6)    46 (88.5)       168 (84)      238 (78.1)     293 (81.4)    112 (78.3)     1248 (80)     14.33
   0--1 mention                                                                                                                                                                                                       

   ≥2 mentions                 21 (23.6)                       33 (30)                         19 (21.3)        37 (17.4)     6 (11.5)        32 (16)       67 (21.9)      67 (18.6)     31 (21.7)      313 (20)      0.073

   Cognitive symptoms:\        62 (69.7)                       78 (70.9)                       68 (76.4)        186 (87.3)    45 (86.5)       179 (89.5)    254 (83.3)     293 (81.4)    111 (77.6)     1276 (81.7)   34.50
   0--1 mention                                                                                                                                                                                                       

   ≥2 mentions                 27 (30.3)                       32 (29.1)                       21 (23.6)        27 (12.6)     7 (13.5)        21 (10.5)     51 (16.7)      67 (18.6)     32 (22.4)      285 (18.3)    \<0.001

   Affective symptoms:\        29 (32.6)                       40 (36.4)                       33 (37.1)        119 (55.9)    24 (46.2)       110 (55)      113 (37.1)     131 (36.4)    52 (36.4)      651 (41.7)    46.24
   zero to one mention                                                                                                                                                                                                

   ≥2 mentions                 60 (67.4)                       70 (63.6)                       56 (62.9)        94 (44.1)     28 (53.8)       90 (45)       192 (62.9)     229 (63.6)    91 (63.6)      910 (58.3)    \<0.001

   Somatic symptoms:\          39 (43.8)                       57 (51.2)                       49 (55.1)        154 (72.3)    34 (65.4)       134 (67)      155 (50.8)     203 (56.4)    85 (59.4)      900 (57.7)    42.07
   0--1 mention                                                                                                                                                                                                       

   ≥2 mentions                 50 (56.2)                       53 (48.1)                       40 (44.9)        59 (27.7)     18 (34.6)       66 (33)       150 (49.2)     157 (43.6)    58 (40.6)      651 (41.7)    \<0.001

  Past suicidality                                                                                                                                                                                                    

   Suicidal ideation: yes      33 (37.1)                       38 (34.5)                       30 (33.7)        40 (18.8)     10 (19.2)       44 (22)       78 (25.6)      101 (28.1)    35 (24.5)      409 (26.2)    22.12

   No                          56 (62.9)                       72 (65.5)                       59 (66.3)        173 (81.2)    42 (80.8)       156 (78)      227 (74.4)     259 (71.9)    108 (75.5)     1152 (73.8)   \<0.05

   Suicide attempt: yes        20 (22.4)                       34 (30.9)                       30 (33.7)        39 (18.3)     6 (11.5)        48 (24)       65 (21.3)      77 (21.4)     32 (22.4)      351 (22.5)    17.37

   No                          69 (77.5)                       76 (69.1)                       59 (66.3)        174 (81.7)    46 (88.5)       152 (76)      240 (76.7)     283 (78.6)    111 (77.6)     1210 (77.5)   \<0.05
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*ANOVA, χ^2^ test, t-tests or the Kruskal-Wallis tests were conducted to test differences between patient groups.

†df=8, unless otherwise specified.

‡'Past' refers to the 12 months prior to the observation window; Individuals with 0 or 1 mention of a symptom in the 12-month period prior to the observation frame were considered to be undergoing a milder experience of the symptom compared with individuals who had 2 or more mentions of the symptom in the 12-month period.

ANOVA, analysis of variance; SNRI, selective norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.

[Tables 4 and 5](#T4 T5){ref-type="table"} show the RRR, estimating the probability of patients being on any antidepressant relative to sertraline (the most common antidepressant received in our cohort), derived from the fully adjusted multinomial logistic regression models in the entire cohort and the adult-only cohort, respectively. [Table 4](#T4){ref-type="table"} shows that relative to females, males are more likely to be on mirtazapine relative to sertraline. It also indicates that patients on newer antidepressants are more likely to have used non-antidepressant psychotropic medication or been on antidepressants in the past. Those on citalopram or fluoxetine are less likely to have experienced affective symptoms (such as low mood and poor motivation) in the past compared with those on sertraline, while those who have experienced somatic symptoms (such as insomnia and agitation) in the past are more likely to be on mirtazapine relative to sertraline. In the entire cohort and in those aged \>25, older age was associated with higher probability of being prescribed new generation antidepressants, namely---a combination of any one SNRI and mirtazapine, a combination of any one SSRI and mirtazapine, mirtazapine, and venlafaxine compared with sertraline. In the entire cohort older age was associated with a decreased probability of being prescribed any one SSRI ([tables 4 and 5](#T4 T5){ref-type="table"}) compared with sertraline.

###### 

Fully adjusted relative risk ratio estimates from multinomial logistic regression models for associations of exposures with antidepressant categories (against sertraline as the referent group) in the total cohort (n=1561)

                                                 Any one SNRI and mirtazapine   Any one SSRI and mirtazapine   Any two SSRIs           Citalopram              Escitalopram        Fluoxetine            Mirtazapine             Venlafaxine
  ---------------------------------------------- ------------------------------ ------------------------------ ----------------------- ----------------------- ------------------- --------------------- ----------------------- -----------------------
  Age (year increment)                           1.05 (1.03--1.04)\*            1.03 (1.02--1.04)\*            0.98 (0.96--0.99)\*\*   1.01 (1.00--1.02)\*\*   1.01 (0.99--1.03)   0.98 (0.96--0.98)\*   1.03 (1.02--1.04)\*     1.03 (1.02--1.03)\*
  Male gender†                                   0.97 (0.57--1.76)              1.33 (0.84--2.09)              0.95 (0.56--1.61)       0.95 (0.65--1.39)       1.07 (0.56--2.01)   1.08 (0.73--1.60)     2.57 (1.85--3.57)\*     1.16 (0.76--1.76)
  Past inpatient: yes‡                           1.09 (0.47--1.54)              1.26 (0.59--2.70)              0.97 (0.42--2.27)       0.80 (0.43--1.88)       0.60 (0.14--2.60)   0.48 (0.21--1.07)     0.68 (0.37--1.27)       0.70 (0.32--1.54)
  Past benzodiazepine use: yes‡                  1.30 (0.70--2.81)              1.03 (0.55--1.90)              1.63 (0.82--3.25)       1.60 (0.94--2.73)       1.77 (0.78--4.01)   0.97 (0.53--1.77)     1.58 (1.00--2.50)       1.63 (0.94--2.81)
  Past antipsychotic use: yes‡                   1.78 (1.03--2.36)\*\*          1.17 (0.69--1.99)              0.91 (0.49--1.70)       0.99 (0.63--1.60)       1.53 (0.77--3.07)   0.74 (0.46--1.17)     1.19 (0.80--1.75)       1.47 (0.91--2.36)
  Past mood stabiliser use: yes‡                 2.38 (1.04--6.34)\*\*          1.23 (0.47--3.20)              1.50 (0.50--4.36)       0.99 (0.40--2.42)       2.60 (0.93--7.27)   1.65 (0.71--3.86)     1.23 (0.60--2.55)       2.96 (1.44--6.08)\*\*
  Past antidepressant use: yes‡                  3.06 (1.34--7.85)\*\*          0.95 (0.50--1.78)              0.59 (0.31--1.10)       0.76 (0.48--1.20)       1.27 (0.55--2.94)   1.42 (0.88--2.30)     0.98 (0.63--1.53)       1.10 (0.62--1.96)
  Has had psychotherapy treatment before: yes‡   0.67 (0.31--1.51)              0.91 (0.45--1.75)              0.88 (0.42--1.86)       0.51 (0.27--0.98)\*\*   1.17 (0.48--2.89)   0.91 (0.51--1.64)     0.55 (0.32--0.94)\*\*   0.81 (0.43--1.52)
  Has been referred to IAPT services: yes‡       1.90 (1.15--1.91)\*\*          1.02 (0.65--1.60)              0.81 (0.50--1.33)       0.96 (0.68--1.37)       1.18 (0.64--2.17)   0.62 (0.43--0.91)\*   0.88 (0.63--1.22)       0.79 (0.53--1.20)
  Psychotic symptom: ≥2 mentions§                0.82 (0.38--1.89)              1.54 (0.72--2.71)              1.00 (0.58--2.12)       1.53 (0.95--3.00)       0.67 (0.26--2.26)   1.42 (0.79--2.51)     1.16 (0.64--1.73)       1.17 (0.54--1.90)
  Cognitive symptom: ≥2 mentions§                1.37 (0.67--2.67)              1.40 (0.72--2.76)              1.18 (0.56--2.47)       0.94 (0.54--1.87)       0.96 (0.30--2.17)   0.77 (0.39--1.44)     0.72 (0.49--1.38)       1.32 (0.76--2.67)
  Affective symptom: ≥2 mentions§                0.53 (0.28--1.31)              0.60 (0.24--1.13)              0.93 (0.33--1.66)       0.58 (0.27--0.83)\*\*   0.72 (0.31--1.87)   0.42 (0.22--0.72)\*   0.79 (0.41--1.18)       0.92 (0.36--1.32)
  Somatic symptom: ≥2 mentions§                  1.40 (0.63--1.78)              1.02 (0.65--2.84)              0.92 (0.47--2.33)       0.65 (0.36--1.16)       0.84 (0.39--2.40)   1.10 (0.62--1.97)     1.60 (1.00--2.75)\*\*   0.70 (0.50--1.80)
  Past suicidal ideation: yes‡                   1.34 (0.76--1.33)              1.07 (0.62--1.86)              1.04 (0.57--1.90)       0.80 (0.50--1.29)       0.75 (0.34--1.68)   0.88 (0.55--1.42)     0.90 (0.60--1.36)       0.79 (0.47--1.33)
  Past suicide attempt: yes‡                     1.01 (0.51--2.05)              1.49 (0.82--2.68)              1.74 (0.95--3.19)       1.23 (0.74--2.05)       0.66 (0.25--1.74)   1.57 (0.97--2.54)     1.13 (0.72--1.77)       1.18 (0.67--2.06)

\*P\<0.05; \*\*P\<0.001.

†Reference: female.

‡Reference: no.

§Reference: 0 or 1 mention of the symptom. Individuals with 0 or 1 mention of a symptom in the 12-month period prior to the observation frame were considered to be undergoing a milder experience of the symptom compared with individuals who had 2 or more mentions of the symptom in the 12-month period.

IAPT, improving access to psychiatric treatment; SNRI, selective norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.

###### 

Fully adjusted relative risk ratio estimates from multinomial logistic regression models for associations of exposures with antidepressant categories (against sertraline as the referent group) in patients aged \>25 years (n=1248)

                                                 Any one SNRI and mirtazapine   Any one SSRI and mirtazapine   Any two SSRIs           Citalopram              Escitalopram        Fluoxetine              Mirtazapine             Venlafaxine
  ---------------------------------------------- ------------------------------ ------------------------------ ----------------------- ----------------------- ------------------- ----------------------- ----------------------- -----------------------
  Age (year increment)                           1.04 (1.02--1.05)\*            1.03 (1.01--1.04)\*            0.99 (0.97--1.01)       1.00 (0.99--1.02)       1.00 (0.98--1.03)   0.99 (0.98--1.01)       1.03 (1.02--1.04)\*     1.02 (1.01--1.04)\*
  Male gender†                                   0.87 (0.51--1.50)              1.29 (0.79--2.11)              0.89 (0.47--1.69)       0.89 (0.59--1.35)       1.04 (0.52--2.07)   1.25 (0.78--2.00)       2.36 (1.64--3.37)\*     1.10 (0.70--1.73)
  Past inpatient: yes‡                           1.10 (0.45--2.69)              0.96 (0.40--2.24)              0.30 (0.07--1.26)       0.83 (0.36--1.95)       0.50 (0.09--3.23)   0.50 (0.18--1.37)       0.62 (0.31--1.24)       0.61 (0.25--1.47)
  Past benzodiazepine use: yes‡                  1.46 (0.76--2.78)              1.25 (0.65--2.41)              2.97 (1.32--6.68)\*\*   1.61 (0.89--2.90)       1.90 (0.80--4.49)   1.13 (0.57--2.24)       1.94 (1.20--3.16)\*\*   1.87 (1.04--3.34)\*\*
  Past antipsychotic use: yes‡                   2.02 (1.14--3.58)\*\*          1.30 (0.73--2.32)              1.02 (0.46--2.26)       1.08 (0.66--1.80)       1.55 (0.73--3.30)   1.02 (0.57--1.80)       1.16 (0.76--1.78)       1.53 (0.92--2.57)
  Past mood stabiliser use: yes‡                 2.26 (0.97--5.30)              1.03 (0.37--2.90)              1.17 (0.31--4.44)       0.78 (0.30--2.14)       2.67 (0.91--7.76)   1.75 (0.68--4.47)       1.27 (0.60--2.71)       2.76 (1.28--5.97)\*\*
  Past antidepressant use: yes‡                  2.70 (1.07--6.86)\*\*          0.81 (0.41--1.61)              0.44 (0.20--0.95)\*\*   0.72 (0.43--1.21)       2.07 (0.43--5.54)   1.07 (0.20--1.96)       0.83 (0.50--1.36)       1.09 (0.60--2.05)
  Has had psychotherapy treatment before: yes‡   0.80 (0.36--1.76)              1.30 (0.64--2.63)              0.95 (0.33--2.71)       0.52 (0.24--1.15)       1.75 (0.66--4.57)   1.12 (0.51--2.44)       0.68 (0.38--1.23)       0.86 (0.43--1.73)
  Has been referred to IAPT services: yes‡       2.04 (1.20--3.48)\*\*          0.99 (0.60--1.62)              0.93 (0.50--1.73)       1.00 (0.67--1.50)       1.36 (0.70--2.66)   0.98 (0.61--1.68)       0.93 (0.64--1.34)       0.83 (0.53--1.31)
  Psychotic symptom: ≥2  mentions§               0.81 (0.39--1.69)              1.67 (0.85--3.26)              0.88 (0.36--2.22)       1.70 (0.94--3.09)       0.70 (0.23--2.13)   1.45 (0.75--2.81)       1.24 (0.75--2.06)       1.19 (0.63--2.23)
  Cognitive symptom: ≥2  mentions§               1.16 (0.58--2.34)              1.26 (0.63--2.53)              0.88 (0.35--2.26)       0.86 (0.44--1.66)       0.98 (0.33--2.88)   0.77 (0.37--1.64)       0.61 (0.36--1.05)       1.12 (0.58--2.13)
  Affective symptom: ≥2  mentions§               0.51 (0.25--1.03)              0.57 (0.29--1.12)              0.93 (0.41--2.10)       0.51 (0.30--0.86)\*\*   0.48 (0.21--1.10)   0.35 (0.19--0.66)\*\*   0.82 (0.50--1.32)       0.95 (0.53--1.68)
  Somatic symptom: ≥2  mentions§                 1.39 (0.71--2.74)              1.01 (0.52--1.96)              1.11 (0.49--2.48)       0.66 (0.38--1.14)       1.02 (0.47--2.42)   1.18 (0.63--2.19)       1.61 (1.01--2.56)\*\*   0.70 (0.39--1.22)
  Past suicidal ideation: yes‡                   1.37 (0.75--2.50)              1.03 (0.57--1.89)              0.89 (0.40--1.98)       0.80 (0.47--1.37)       0.50 (0.19--1.34)   0.92 (0.51--1.67)       0.93 (0.59--1.46)       0.84 (0.48--1.48)
  Past suicide attempt: yes‡                     1.04 (0.51--2.11)              1.51 (0.78--2.91)              1.74 (0.76--4.00)       1.35 (0.75--2.41)       0.44 (0.12--1.64)   2.06 (1.10--3.87)\*\*   1.18 (0.71--1.95)       1.19 (0.63--2.20)

\*P\<0.05; \*\*P\<0.001.

†Reference: female.

‡Reference: no.

§Reference: 0 or 1 mention of the symptom. Individuals with 0 or 1 mention of a symptom in the 12-month period prior to the observation frame were considered to be undergoing a milder experience of the symptom compared with individuals who had 2 or more mentions of the symptom in the 12-month period.

IAPT, improving access to psychiatric treatment; SNRI, selective norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.

The results from the analysis in those aged \>25 ([table 5](#T5){ref-type="table"}) show increased likelihood of males being on mirtazapine compared with females. They also show that, relative to sertraline, patients on citalopram or fluoxetine are less like to have recorded affective symptoms, patients on mirtazapine are more likely to have recorded somatic symptoms and patients on fluoxetine were more likely to have a recorded suicide attempt in the past 12 months relative to those on sertraline. The sensitivity analyses did not give rise to any marked difference in findings (see online [supplementary appendix](#SP1){ref-type="supplementary-material"}).

Discussion {#s4}
==========

The aim of this study was to ascertain patient demographic and clinical factors that correlate with different antidepressant treatments in patients actively receiving secondary mental healthcare for clinical depression. While there were no strongly consistent trends across all comparison groups or exposures, our results suggest that age, past medication and/or psychotherapy receipt use and symptom profiles in the past 12 months have potentially some influence on antidepressant receipt in secondary mental healthcare.

We found that older patients were less likely to be using fluoxetine or a combination of two SSRIs relative to sertraline and were more likely to be on other combinations, citalopram, mirtazapine or venlafaxine. Comparable to our findings, a study of newly initiated antidepressant use in a cohort of over 500 000 war veterans with a diagnosis of depression[@R9] found that older patients were less likely (RRR 0.70) to have started on fluoxetine than sertraline. While we did not seek to collect data on the reasoning behind the choices, although this might reflect concerns around the longer half-life of fluoxetine in older age groups and the lower propensity of sertraline for cytochrome-related interactions with coprescribed medications, the association was less strong in the subgroup aged \>25, so might be more likely to reflect lower perceived risk of treatment-emergent suicidality associated with fluoxetine in adolescents and younger adults. Similarly, the association of older age with mirtazapine use, individually or in combination, may reflect perceived likelihood of sedation and weight gain---considered problematic in younger patients but potentially advantageous (when taken at night) in late life depression. On the other hand, the higher use of mirtazapine (compared with sertraline) in men compared with women may reflect lower incidence of sexual dysfunction side effects.[@R30] Of interest, we found no substantial variation in use by ethnicity, marital status or neighbourhood socioeconomic status, once age and gender had been accounted for, suggesting little evidence of socially determined variation in prescribing.

Considering past medication use, antipsychotic, mood stabiliser or antidepressant use in the previous 12 months was associated with a higher likelihood of the co-occurrence of SNRI with mirtazapine during the observation period, and mood stabiliser use was also predictive of venlafaxine compared with sertraline use. The SNRI--mirtazapine group were also more likely to have been referred for primary care based psychotherapy (the UK's IAPT service model). As this secondary care cohort is likely to have an over-representation of individuals with some resistance to first-line antidepressant treatment, it may follow that these individuals were on other treatment regimens in the past and that newer antidepressant regimens were being prescribed in the context of higher levels of treatment resistance. However, it is hard to define, and therefore identify, patients who are resistant to antidepressant treatment especially from naturalistic clinical databases, so conclusions can only be tentative.

Considering clinical features, suicidal ideation and past suicide attempts were not significantly associated with different antidepressant use overall; however, past suicide attempt was associated with an increased likelihood of fluoxetine compared with sertraline receipt in patients aged \>25 which, as discussed above for age effects, may reflect the evidence collated from meta-analyses of randomised controlled trials and observation studies where fluoxetine has been shown to carry reduced risk of emergent suicidal behaviour in adults compared with children and adolescents.[@R31] Those with affective symptoms recorded were less likely to be on citalopram or fluoxetine than sertraline, while those with somatic symptoms were more likely to be on mirtazapine, associations which persisted in the cohort aged \>25. Clinician prescribing preference may be influenced by perceived therapeutic actions or perceived risk of adverse drug events, or both. For example, the somatic symptoms of poor appetite and insomnia may increase the likelihood of a medication such as mirtazapine being prescribed because of recognised propensity to sedation and weight gain. There is some evidence to suggest citalopram may induce cardiotoxicity in overdose[@R34]; however, apart from clinical guidelines on when to prescribe antidepressants studies are rarely conducted to assess the association singular drugs with depressive symptoms are being prescribed.[@R35]

As mentioned, there has been very little previous research into factors associated with different antidepressant treatments for depression, particularly in secondary care. Improved knowledge in this area is important for several reasons. First, it is helpful to understand factors potentially influencing prescribing behaviour to assess the impact of guidelines and to describe variations beyond guidelines. From our observations here, the relative lack of covariates consistently associated with antidepressant use suggests prescribing based on individual experiences after patient--clinician communication, consistent with national guidelines emphasising patient--clinician communication.[@R35] However, findings suggestive of prescribing motivations derived from observational data of this nature need further qualitative studies for confirmation. Second, while variations in prescribing may reflect potentially problematic non-evidence-based behaviour, it might also highlight novel patterns arising from clinical experience which need to be noted and assessed further to improve the evidence base. Early detection of adverse or unexpectedly beneficial, effects is an example of these indications of how antidepressants are being used for treatment in secondary care is more realistic than research from pharmaceutical trials. Our findings suggest that there are certain antidepressants that are avoided in certain clinical scenarios; for example, patients previously described as having symptoms in the 'affective' category were less likely to be receiving citalopram or fluoxetine compared with sertraline. There is a suggestion from the results that newer generation antidepressants are used to treat more severe depression which may indicate greater clinician-perceived tolerability and/or lower toxicity and/or lower propensity to interact with other coprescribed medication.[@R29]

The results should be interpreted with study limitations in mind. First, using antidepressant data in a 6-month window limited sample sizes for analysis, and inaccurate measures of exposure status (eg, the use of area-level rather than individual-level socioeconomic status) might have reduced the likelihood of identifying underlying associations. Second, the study is close to cross-sectional design, since there may have been co-occurrence of exposures and outcomes in the prior 12-month observation period; therefore, direct causal relationships cannot be conclusively inferred. Third, the duration of the antidepressant treatment during the observation period was not known, so some patients will have been new users of antidepressants identified, while others may have been using the antidepressant(s) for much longer periods of time; similarly, where there was co-occurrence of two antidepressants during the time period evaluated, it was not possible to distinguish a switch from one agent to another from coprescribing of the two agents. Fourth, the results of the study cannot assumed to be generalisable to all patients in secondary mental healthcare settings due to the social and ethnic diversity found in Southeast London from where this sample was drawn; in addition, the focus of the study was on antidepressant use in people with a depressive disorder diagnosis and being reviewed in secondary mental healthcare, so findings cannot assumed to generalise to antidepressant use in other circumstances or for other indications. Finally, we could only investigate factors that were available to us in the current dataset. The literature reports various clinical covariates,[@R8] patient demographics,[@R9] medication use,[@R36] clinician characteristics[@R3] and clinical location[@R8] as factors involved for antidepressant prescription in secondary mental healthcare settings. We could not capture all these factors in our analysis.

Limitations notwithstanding there are key strengths to this paper. To our knowledge, this is the first study profiling antidepressant use in a cohort of patients receiving treatment for depression in a secondary mental healthcare setting in the UK. Although from a single site, the use of health records data provides a more generalisable sample than would be possible through a conventional cohort design involving de novo interviews, let alone through the even more selected samples in clinical trials. In addition, the data included constructs such as depressive symptoms that are not usually available in administrative 'big' data, taking advantage of a suite of recently developed text mining algorithms to capture a greater depth of data from free-text fields, circumventing the usual restriction of analysed data to those recorded in structured fields. The findings have the potential to inform clinical practice within this clinical setting. Knowledge of factors involved in antidepressant prescription could be used to audit clinical practices and inform whether the clinical practices are benefiting patient treatment outcomes.[@R37] However, further qualitative work is definitely indicated to identify and highlight processes involved in clinician selection of antidepressant treatment. Continual monitoring of treatment choices in this cohort may contribute to providing optimal care for secondary care patients and there may be scope for further quantitative evaluation across a wider range of services, and evaluating longer term outcomes associated with different treatment decisions.
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